Introduction
Delhi aims at achieving polio eradication and elimination of measles and neonatal tetanus along with the rest of the country. It was the first state to start immunization days for polio eradication in 1995, 1 year before the start of the national immunization days covering all states in the country. New vaccines are also being added to the routine immunization services for infants, which are not part of the national immunization programme. Hepatitis B vaccination was started in government and municipal corporation health facilities in East Delhi in 1996. Delhi has recently added the measles, mumps, rubella (MMR) vaccine to its immunization programme. In order that these measures have the desired impact on the health status of the children in the city, it is important that high levels of coverage are achieved and sustained and quality of services are maintained.
A vaccination coverage survey was carried out by the National Institute of Communicable Diseases (NICD), Delhi in 1996 in East Delhi so that baseline rates were available prior to the introduction of hepatitis B vaccine in the routine immunization programme in East Delhi. A repeat survey was done in September 1999 to assess current status of coverage with hepatitis B vaccine and other vaccines under the immunization programme. The study included survey of knowledge, attitude and practices related to jaundice in the area. The results of this study have been reported elsewhere. 1 This paper describes the vaccine coverage of infants, reasons for incomplete immunization, and maternal care in East Delhi.
Methods
The sample survey was done using the standard WHO 30 cluster methodology. 2, 3 East Delhi, comprising Shahdara North and Shahdara South zones, with a total population of 2.12 million (1991 census) was covered by the survey. History of immunization coverage of children 12-23 months old (date of birth between 7 September 1997 and 7 September 1998) and women with children under 1 year of age (date of birth of infant between 7 September 1998 and 7 September 1999), who were residents of the area for more than 6 months, was taken. Standard formats were used for the collection of data.
The surveys in November 1996 and September 1999 were carried out by the participants of the were identified by the participants based on the unitwise population in East Delhi given in the 1991 census report. Two participants and one field worker of NICD, supervised by the faculty of the Institute, visited each cluster.
The first dose of DTP and OPV vaccines given before the age of 6 weeks, an interval between two doses of less than 28 days, and measles vaccination before the age of 9 months (270 days), were considered invalid and not included in the results. The second dose of tetanus toxoid (TT) (first pregnancy) or booster dose (subsequent pregnancies) was included only if given at least 1 month prior to the birth of the child.
Results
The immunization status of 210 children in the age group 12-23 months and 213 mothers of infants was checked during the survey in 1566 households in September 1999. Fifty-two households, with a range of 24-155, were visited in each cluster.
Immunization status was recorded by history and confirmed by immunization cards. Such cards were available for 51.9 per cent children and 28.2 per cent of the women surveyed.
Moderate levels of coverage, based on verbal history, were recorded with only 58.6 per cent of the children having received the full course of the vaccines (DTP3, OPV3, BCG and measles) at the right age. Nine per cent of the children did not receive even a single dose of any vaccine (Table 1) . Coverage with three doses each of DTP and oral polio vaccines was around 71 per cent. Coverage with measles vaccine was 59 per cent (Table 2) . Comparison of coverage levels with the results of the previous survey in 1996, showed marginal increase in coverage with the third dose of DTP and OPV; and drop in coverage with measles vaccine from 64.3 per cent in 1996 to 59 per cent in 1999. The percentage of children who had not received any vaccine declined from 13 to 9 per cent.
A higher percentage of children (86.7 per cent) received the first dose of OPV as compared to the first dose of DTP (82.9 per cent). Drop-out rates of 13.8 and 18.1 per cent were recorded between the first and third doses of DTP and OPV vaccines, respectively. The drop-out rates were 15.3 and 15.6 per cent for DTP and OPV in 1996. The drop-out rate between DTP1 and measles vaccines was 28.7 per cent in 1999 and 20.6 per cent in 1996. These rates were significantly lower in children who had immunization cards at 9.2 and 8.3 per cent for DTP and OPV in 1999, and around 6.3 per cent for both the vaccines in 1996 (Table 3) .
The main reason for failure to immunize was lack of information or lack of motivation. Parents or guardians of 44 non-immunized or partially immunized children said that they were unaware of the need for immunization, and six were unaware of the need to return for the subsequent doses. Lack of motivation and urgency with seven responses, such as busy or postponed, was another important reason for failure to immunize. Illness of the mother, illness of the child and family problems (12 responses) were other causes (Table 4) . Government and corporation health facilities were the major source of immunization with more than three-quarters of the children (77-78 per cent) having received vaccines through these facilities. The private sector also played an important role in providing immunization services; 20-23 per cent of the children received vaccines from private practitioners, except a slightly higher rate of 26 per cent for measles vaccine. Coverage through outreach services was 1 per cent or less, except for 3 per cent for OPV.
Immunization coverage of pregnant women was high at 93 per cent. There was a significant increase in coverage as compared to 1996 (Table 2) . A total of 77.9 per cent of the women also received iron and folic acid tablets. Sixty per cent of the deliveries were institutional in government or private hospitals. Trained health workers assisted in 64 per cent of the home deliveries; about 10 per cent of the domiciliary deliveries were attended by trained dais and 21 per cent by untrained persons. Family members (Table  5 ) attended eight women (4 per cent) at the time of delivery.
A total of 135 (63 per cent) out of the 213 women surveyed had two or more children and 67 per cent were above 20 years of age at the time of first delivery. The interval between births was more than 3 years in 47 per cent. Among mothers practising family planning methods: 17 per cent had opted for permanent methods of family planning, 31.2 per cent were using the oral pills or intra-uterine devices (IUDs for birth spacing), while 43.3 per cent reported the use of condoms. A third of the mothers interviewed were illiterate.
Discussion
East Delhi is a vast area in size and population. The socioeconomic conditions vary from the very rich to the very poor. As in other zones of Delhi, there are a large number of slums. East Delhi borders Ghaziabad and NOIDA districts in Uttar Pradesh.
Immunization services are provided free by a number of agencies, which include the Delhi government health facilities, municipal corporation, Employees Insurance Scheme (ESI), and Central Government Health Services (CGHS). Immunization services are also provided by the private nursing homes and private practitioners. The bulk of the services are provided by the Municipal Corporation of Delhi (MCD). The Directorate of Family Welfare, Government of Delhi co-ordinates with the various agencies and the Department of Family Welfare, Ministry of Health and Family, Government of India.
Population in Delhi was 9.4 million according to 1991 census. There is high migration from other states. There is also a large influx of daily commuters from neighbouring states as well as persons visiting the national capital for short duration for work, stay with relations, treatment in tertiary hospitals in Delhi, tourism and other purposes. What is true for Delhi is also true for East Delhi.
Providing immunization services, maintaining proper records and estimating accurate coverage levels, given the above scenario, is a daunting task. Data on services provided by the private sector are often unavailable. The WHO 30 cluster vaccination coverage survey is a useful tool for assessing the status of the programme. The results can be effective in determining areas of strength and weakness and for deciding further course of action. While the survey results provide important pointers regarding immunization services, these results must, however, be interpreted cautiously. Under the best of circumstances and in a homogenous community, the true level of immunization coverage can vary by ±10 per cent. 4 The methodology is not designed to study inter-cluster variations.
Access to immunization services in East Delhi is high. More than 93 per cent of pregnant women and 83 per cent of infants were contacted providing a wide window of opportunity. Despite the widespread perception that the frequent national immunization days have led to general fatigue and disruption of the routine immunization services, coverage levels have been sustained in East Delhi and have in fact marginally improved. There is a widespread perception that after children had received oral polio vaccine during the national immunization days, parents would not take their children for routine immunization services for other vaccines; but this does not appear to be true.
Coverage levels are, however, far below the desired levels to achieve eradication of poliomyelitis and elimination of measles. Moreover, it is very likely that the coverage levels in East Delhi are not uniform and the average rates may mask pockets of low coverage. Since the 1991 census report was used for identification of the clusters, newer slums, which were likely to have below average coverage, were in all probability excluded from the survey. Such pockets of low coverage will sustain transmission of vaccine-preventable diseases and in the long run negate many of the achievements of the national immunization days organized at great cost. The build-up of the number of those susceptible in these high risk pockets can also lead to potential outbreaks of measles and other vaccine-preventable diseases. Although a fall in the incidence has been recorded following national immunization days, the impact has not been dramatic. A relatively large number of cases were reported in 1997 5 and the situation had not improved in 1998 and 1999 (NICD, unpublished data). Diphtheria continues to be a cause of mortality in children. 6 One out of every 10 children in Delhi is not receiving even a single dose of any vaccine. The proportion is likely to be even higher if children residing in the area for less than 6 months are included in the survey. Urgent steps are necessary to reduce these numbers. It is also a matter of concern that lack of awareness continues to be a major reason for failure to immunize. Even in the national capital and after 5 years of national immunization days, the message of immunization continues to miss many whose need is greatest.
The slums are unorganized without basic facilities. Growth in infrastructure and health manpower does not keep pace with population growth. Achieving and sustaining high immunization coverage levels is a challenging task. There are many problems for which solutions will have to be found. Whatever steps are taken, sustainability of services will be critical. The addition of new vaccines must take into consideration the objective of achieving high coverage levels. In this regard, the lessons learnt from the dismal performance with the hepatitis B vaccine will be important. Moderate levels of coverage with MMR vaccine is unacceptable as it may push the median age of rubella infection to adolescent and young adults. 
